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Description

CROSS REFERENCE TO THE RELATED APPLICA-
TION

[0001] This application is based on and claims Con-
vention priority to Japanese patent application No.
2011-244397, filed November 8, 2011, the entire disclo-
sure of which is herein incorporated by reference as a
part of this application.

BACKGROUND OF THE INVENTION
(Field of the Invention)

[0002] The presentinvention relates to a battery-oper-
ated object detecting device for detecting an object and
then outputting a detection information signal.

(Description of Related Art)

[0003] Object detecting devices such as AIR (Active
Infrared Ray) type object detecting devices and PIR (Pas-
sive Infrared Ray) type object detecting devices, both
utilizing detection beams such as, for example, infrared
rays (IR) have hitherto been well known. Those object
detecting devices are generally used for security purpose
and in automatic door systems. For example, the AIR
type object detecting device includes a detecting unit
made up of a light projector for projecting a detection
beam for use in detecting an object and a light receiver
disposed in face to face relation with the light projector
for receiving the detection beam and subsequently out-
putting a detection signal and is so designed that the
object can be detected in reliance on a change in amount
of light received (a detection signal level) that is caused
by an intervention between the two optical systems and,
based on this, a detection information signal such as, for
example, a warning signal and/or a door closing or open-
ing signal.

[0004] As an example of the prior art object detecting
devices, a security device has hitherto been suggested
in, for example, the patent document 1 listed below, in
which for the purpose of optical adjustment of a detecting
unit a transmitter provided in a light receiver for transmit-
ting the amount of received light so that a receiver pro-
vided in a light projector can receive the amount of the
received light. It has also been known that a warning
signal is transmitted by a transmitting unit, provided with-
in a light receiver, to a receiving unit provided outside an
object detecting device.

[0005] On the other hand, in recent years, it has be-
come quite often that in order to minimize the low power
consumption and complications in electric wiring work,
the object detecting device comes to be driven by an
electric cell (battery) mounted inside the detecting unit.
In such device, in order to avoid an undesirable errone-
ous operation and a device failure, both of which may be
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brought about consequent upon extreme lowering of the
electric cell power, the need has been recognized to de-
tect a low battery state, indicative of the lowering of the
electric cell power, to enable a monitoring at all times, in
which case separate from an alarming signal transmitting
unit or the like for transmitting, for example, a warning
signal, a low battery signal transmitting unit is employed
to transmit a low battery signal indicative of the low bat-
tery state detected.

[0006] Fig. 7 of the accompanying drawings illustrates
a perspective showing an exemplary light receiver em-
ployed in the conventional battery driven object detecting
device. This light receiver, generally identified by 52, is
accommodated within a housing made up of a sensor
covering 56 and a back box 57. Since a warning signal
is generally transmitted from the light receiver 52, the
light receiver 52 is of such a structure that two battery
driven transmitting units, made up of a warning signal
transmitting unit 71 and a low battery signal transmitting
unit 72, are accommodated within an upper portion of
the interior 57a of the back box 57 and, on the other hand,
an electric cell (battery) 62 is accommodated within a
lower portion therebelow. A cell storage chamber 75 in
the warning signal transmitting unit 71 accommodates
therein an electric cell 76 and a cell storage chamber 77
in the low battery signal transmitting unit 72 accommo-
dates therein an electric cell 78. Within a light projector
not shown, other than the electric cell only the low battery
signal transmitting unit is accommodated.

[0007] Each of the warning signal transmitting unit 71
and the low battery signal transmitting unit 72 is provided
therein with a circuit for determining whether or not the
voltage of the respective electric cells 76 and 78 em-
ployed in the corresponding transmitting unit 71 and 72
is reduced down to a value lower than a predetermined
reference value, and a low battery signal indicative of a
low battery state of the electric cells 76 and 79 of the
respective transmitting unit 71 and 72 is also transmitted.
It is quite often that the low battery signal transmitting
unit 72 is employed in the form of any existing transmitting
unit with no modification made thereto and, in such case,
different batteries and different low battery reference val-
ues are often employed in the warning signal transmitting
unit and the low battery signal transmitting unit.

[Prior Art Literature]
[0008]

[Patent Document 1] JP Laid-open Patent Publica-
tion No. 2002-367045

DISCLOSURE OF THE INVENTION

[0009] Ithas, however, beenfound that where different
batteries are employed in the warning signal transmitting
unit and the low battery signal transmitting unit, respec-
tively, it is quite often that those batteries have to be sep-
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arately replaced with new ones when respective low bat-
tery states are detected, thus requiring complicated re-
placement works. Also, where the respective batteries
employed in the warning signal transmitting unit and the
low battery signal transmitting unit have different life-
times, it is also quite often that both of those batteries
are simultaneously replaced based on one of the batter-
ies which has become dead earlier than the other of those
batteries and, therefore, the replacement of the other of
the batteries while such other of the batteries has a still
available battery capacity is indeed uneconomic.
[0010] Inthe objectdetecting device of a type provided
with a plurality of, for example, two, sets of detecting
units, a receiving channel section of an external receiving
device of the object detecting device requires, for each
of the detecting units, six channels in total including two
channels for the warning signal and low battery signal
transmitting devices in the light receiver, one channel for
the low battery signal transmitting device in the light pro-
jector and three channels for the low battery detection
signal in connection with the electric cell mounted on
each of the transmitting devices, and, therefore, the two
sets of the detecting units requires the total number of
12 channels and, in the case of the 8-channel receiving
device, two pieces are required, thus resulting in high
costs.

[0011] In view of the foregoing, the present invention
has been devised to substantially eliminate the foregoing
problems and inconveniences and is intended to provide
a battery-operated object detecting device effective to
transmit a low battery signal indicative of a low battery
state of the battery with a low-cost and simplified struc-
ture.

[0012] In order to accomplish the object of the present
invention as discussed above, the presentinvention pro-
vides a battery-operated object detecting device, which
includes a detecting unit adapted to be driven by an elec-
tric cell mounted thereon; and a transmitting device driv-
en by the electric cell in the detecting unit for transmitting
wireless at least a low battery signal from the detecting
unit and the detection information signal, the low battery
signal being indicative of a reduction in voltage of the
electric cell.

[0013] The term "detecting unit" referred to above is to
be understood as including, for example, a light projector
for projecting a detection beam and a light receiver for
receiving the detection beam, projected by the light pro-
jector, and then detecting the object based on the amount
of light received thereby.

[0014] According to the present invention, since the
transmitting device is driven by the electric cell in the
detecting unit, there is no need to use any electric cell
for the transmitting device. Also, since the light projector
of the detecting unit transmits not only the detection in-
formation signal, but also the low battery signal from the
transmitting device, there is no need to use any low bat-
tery state transmitting device. Accordingly, with alow cost
and simplified structure, the low battery signal of the elec-
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tric cell can be transmitted.

[0015] Inapreferred embodiment of the presentinven-
tion, the detecting unit includes a low battery detecting
circuit built therein for detecting a low battery state, in
which the voltage of the electric cell in the detecting unit
is lower than a first reference signal, and in which the
transmitting device comprises a low battery determining
circuit built therein for determining whether or not the
voltage supplied from the electric cell is lower than a sec-
ond reference value. Accordingly, when the voltage sup-
plied from the electric cell is in a low battery state, the
low battery signal can be transmitted by the transmitting
device.

[0016] Inanother preferred embodiment of the present
invention, the object detecting device further includes an
electric power sharing unit for outputting a supply voltage
towards the transmitting device in response to the voltage
from the electric cell and in which the electric power shar-
ing unit comprises a voltage changing circuit for deter-
mining, based on a low battery detection result from the
low battery detecting circuit, changing to a voltage nec-
essary for causing the low battery determining circuit of
the transmitting device to change the supply voltage from
the electric cell to a voltage for determining a low battery
state that is lower than the second reference value. Ac-
cordingly, the low battery state can be determined easily
by the low battery determining circuit built in the trans-
mitting device.

[0017] Inafurtherpreferred embodimentofthe present
invention, the voltage changing circuit is provided with a
plurality of change voltages and the electric power shar-
ing unit includes a changeover switch for changing the
change voltage by the voltage changing circuitin depend-
ence on a type of the transmitting device used. Accord-
ingly, the various types of transmitting devices can be
connected.

[0018] Any combination of at least two constructions,
disclosed in the appended claims and/or the specification
and/or the accompanying drawings should be construed
as included within the scope of the present invention. In
particular, any combination of two or more of the append-
ed claims should be equally construed as included within
the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Inany event, the present invention will become
more clearly understood from the following description
of preferred embodiments thereof, when taken in con-
junction with the accompanying drawings. However, the
embodiments and the drawings are given only for the
purpose of illustration and explanation, and are not to be
taken as limiting the scope of the present invention in
any way whatsoever, which scope is to be determined
by the appended claims. In the accompanying drawings,
like reference numerals are used to denote like parts
throughout the several views, and:
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Fig. 1 is a perspective view showing a battery-oper-
ated object detecting device designed in accordance
with a preferred embodiment of the present inven-
tion;

Fig. 2 is an exploded view of the object detecting
device of Fig. 1 as viewed from front;

Fig. 3 is an exploded view of the object detecting
device of Fig. 1 as viewed from rear;

Fig. 4 is a circuit block diagram showing a light re-
ceiver employed in the object detecting device;

Fig. 5 is a schematic side view showing an electric
cell storage chamber within a transmitting device;
Fig. 6 is a diagram showing one example of a struc-
ture of the object detecting device; and

Fig. 7 is a perspective view showing the structure of
the conventional light receiver.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0020] Hereinafter a preferred embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings. In particular, Fig. 1
illustrates a perspective view showing an outer appear-
ance of a battery-operated object detecting device per-
taining to the preferred embodiment of the presentinven-
tion. Fig. 2 illustrates an exploded view as viewed from
afront side of Fig. 1. Fig. 3 is an exploded view as viewed
from a rear side of Fig. 1. As shown in Fig. 1, the AIR
type object detecting device, now generally identified by
D, includes two sets of detecting units U1 and U2 each
including a first light projector 1A and a second light pro-
jector 1B (TX1 and TX2), which are arranged one above
the other, a first light receiver 2A and a second light re-
ceiver 2B (RX1 and RX2), which are similarly arranged
one above the other and disposed in face to face relation
with the first and second light projectors 1A and 1B, re-
spectively, for receiving associated detection beams
such as, for example, infrared beams IR transmitted from
the corresponding first and second light projectors 1A
and 1B. The first and second light projectors 1A and 1B
and the first and second light receivers 2A and 2B are
mounted respectively on respective support structures K
such as, for example, poles or building walls.

[0021] Fig. 2 illustrates only the light receiver 2A as a
representative of the first and second light projectors 1A
and 1B and the first and second light receivers 2A and
2B, which receiver 2A is shown as including two light
receiving optical systems 5 each made up of a light re-
ceiving element (not shown) for receiving a detection
beam and a lens 3. The light projector includes two light
projecting optical systems each made up of a light pro-
jecting element for projecting a detection beam towards
the light receiver and a lens. The light receiver 2A is ac-
commodated within a casing made up of a sensor cov-
ering 6 and a back box 7, and a sensor main body 4 is
accommodated within this sensor covering 6. The object
detecting device D shown in Fig. 1 is used in, forexample,
a security device for outputting a warning signal as a

10

15

20

25

30

35

40

45

50

55

detection information signal resulting from the detection
of an object, and when the infrared beam IR from the
transmitter 1A is intercepted, an object is detected in ref-
erence to a change in signal level of the detection signal
received by the opposed receiver 2A and awarning signal
is subsequently outputted.

[0022] As shownin Fig. 3, the light receiver 2A is such
that an electric cell (battery) 12 for driving the light re-
ceiver 2A and a transmitting device 20 for transmitting
warning and low battery signals to the receiver are ac-
commodated within the interior 7a of the back box 7. The
light receiver 2A of this object detecting device D makes
use of only one transmitting device 20 unlike the conven-
tional one. Also, no electric cell is provided in an electric
cell storage chamber 23 thereof, but in order for an elec-
tric power to be supplied from the electric cell 12 through
the cell storage chamber 23, a dummy electric cell 24 as
will be described later is instead accommodated therein
in place of the electric cell. Also, since the transmitting
device 20 does nothave any electric cell, there is no need
for it to transmit any low battery signal. In addition, an
electric power sharing unit 30 for outputting a supply volt-
age to the transmitting device 20 in response to a voltage
from the electric cell 12 is provided within the interior 7a
of the back box 7.

[0023] Fig. 4 illustrates a block diagram showing an
electric system including the transmitting device 20 and
the electric power sharing unit 30 both included in the
light receiver 2A. The light receiver 2A includes an object
detecting circuit 10, operable to detect an object in reli-
ance on a change in the detection signal level and then
to output a warning signal A1 to the transmitting device
20, the electric cell 12 referred to previously, and a low
battery detecting circuit 13 operable to detect a reduction
of voltage of the electric cell 12 by comparing it with a
first reference value. It is to be noted that no object de-
tecting circuit 10 for detecting the object such as in each
of the light receivers 2A and 2B is employed in each of
the light projectors 1A and 1B. The transmitting device
20 includes a low battery state determining circuit 21 for
determining whether or not the voltage, supplied from
the electric cell 12 in the light receiver 2A (the detecting
unit U1) is a low electric cell having decreased down to
avalue lower than a second reference value set for each
of the various transmitting devices 20, and a transmitting
circuit 22 for transmitting the warning signal A and the
low battery signal L, indicative of the reduction in voltage
of the electric cell 12. Based on the receipt of the low
battery signal L referred to above, the electric cell 12 of
which voltage has been lowered, is replaced with a new
electric cell having a predetermined voltage.

[0024] The electric power sharing unit 30 shown in Fig.
4 includes an input device 31, a voltage changing circuit
32, a changeover switch 33 and an output device 34. The
input device 31 is adapted to input a voltage E1 supplied
from the electric cell 12 and a low battery signal (low
battery detection result), which is lower than the first ref-
erence value, to the electric power sharing unit 30. The
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voltage changing circuit 32 is operable to output, on the
basis of a first low battery signal L1, a second low battery
signal L2 which is a voltage changed from the voltage
E1 supplied from the electric cell 12 and necessary to
cause the low battery state determining circuit 21 in the
transmitting device 20 to determine alow electric cell that
is lower than the second reference value.

[0025] For the voltage changing circuit 32, any known
circuit such as, for example, a regulator (control IC) is
employed. In this voltage changing circuit 32, a plurality
of change voltages are provided beforehand. The
changeover switch 33 performs a changeover of the
change voltage, provided for by the voltage changing cir-
cuit 32, in dependence on the type of the transmitting
device 20 used. The output device 34 is operable to out-
put to the transmitting device 20, the voltage E, which is
to be supplied to the transmitting device 20 and which is
supplied from the electric cell 12 through the voltage
changing circuit 32, and which is also a low battery signal
E (L2) of a voltage which has been changed. It is to be
noted that if the drive voltage of the transmitting device
20 is different from the voltage of the electric cell 12, such
voltage is supplied after having been changed by the
voltage changing circuit 32.

[0026] Within the transmitting device 20 shown in Fig.
3, in place of the electric cell, the dummy electric cell 24
made of a resinous material and formed to the substan-
tially same size as that electric cell, is accommodated
within the electric cell storage chamber 23. As shown in
Fig. 5, after contact pieces 26a and 26b connected with
free ends of power supply lines 25a and 25b have been
assigned as positive and negative pole terminals 27 and
28 of the electric cell storage chamber 23, respectively,
the dummy electric cell 24 is urged to nest within the
electric cell storage chamber 23. By so doing, with the
contact pieces 26a and 26b sandwiched between the
dummy electric cell 24 and the positive and negative pole
terminals 27 and 28, respectively, the contact pieces 26a
and 26b are electrically connected with the positive and
negative pole terminals 27 and 28 and, with no need to
modify, or alter in any way whatsoever, the structure with-
in the transmitting device 20, mere placement of the dum-
my electric cell 24, in place of the electric cell, within the
electric cell storage chamber 23 allows the voltage E,
supplied from the electric cell 12 through the electric cell
storage chamber 23, to be supplied to the transmitting
device 20.

[0027] Fig. 6 illustrates a diagram showing the object
detecting device D and an arrangement of a receiving
device 40 provided outside the object detecting device
D. The object detecting device D shown therein includes
detecting units U1 and U2, each made up of a plurality
of, for example, two, sets of a light projector and a light
receiver, and the warning signal A and the low battery
signal L, fed from each of the transmitting devices 20,
20, are received by a receiving channel section 41 of the
receiving device 40. In the receiving channel section 41,
for each of the detecting units U1 and U2, one channel
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of the transmitting device 20 for transmitting the warning
signal A and the low battery signal L in each of the light
receivers RX1 and RX2 and one channel of the transmit-
ting device 20 for transmitting the low battery signal L in
each of the TX1 and TX2, totaling two channels, are re-
quired. For example, in the detecting unit U1, three chan-
nels are needed for RX1 Aand L, RX1 Aand L, and TX1
L. For this reason, in the two detecting units U1 and U2,
summarizing those channels results in 3 (channels) x 2
(sets) =6 channelsintotaland, inthe case of thereceiving
device 40 whose receiving channel section 41 is an 8-
channel, one receiving device 40 serves the purpose
and, unlike the conventional 12 channels described here-
inbefore, a low cost can be achieved.

[0028] As hereinabove described, inthe practice of the
present invention, since the transmitting devices 20, 20
of the light projectors 1A and 1B and the light receivers
2A and 2B in those detecting units U1 and U2 are driven
by the respective batteries 12, 12, no electric cell is need-
ed in the transmitting devices 20, 20. Also, since the light
receivers 2A (2B) transmits not only the detection infor-
mation signal (warning signal) from the transmitting de-
vice 20, but also the low battery signal, no transmitting
device for the low electric cell is needed. Accordingly,
the low battery signal of the electric cell can be transmit-
ted at a low cost and with a simplified structure.

[0029] Itis to be noted that although in describing the
foregoing preferred embodiment of the present invention
the object detecting device has been shown and de-
scribed as used in a security device for outputting the
warning signal as the detection information signal, the
present invention is not necessarily limited thereto and
may be used in association with an automatic door for
outputting a open/close signal.

[0030] Itis also to be noted that although in describing
the preferred embodiment of the present invention, the
present invention has been shown and described as ap-
plied to the AIR type object detecting device, the present
invention may be equally applied to the PIR type object
detecting device. Also, although the infrared rays have
been referred to as the detection beam in the foregoing
description of the preferred embodiment of the present
invention, the detection beam may not necessarily be
limited thereto and may be employed in the form of visible
rays of light, microwave or laser.

[0031] Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings
which are used only for the purpose of illustration, those
skilled in the art will readily conceive numerous changes
and modifications within the framework of obviousness
upon the reading of the specification herein presented of
the present invention. Accordingly, such changes and
modifications are, unless they depart from the scope of
the present invention as delivered from the claims an-
nexed hereto, to be construed as included therein.
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[Reference Numeral]

[0032]
1A, 1B:  Light projector
2A, 2B: Light receiver
12: Electric cell (Battery)
13: Low battery detecting circuit
20: Transmitting device
21: Low battery determining circuit
30: Electric power sharing unit
32: Voltage changing circuit
33: Changeover switch
40: Receiving device
D: Object detecting device
U1, U2: Detecting unit
A: Detection information signal (Warning signal)
E: Supplied voltage
L: Low battery signal
Claims
1. A battery-operated object detecting device for de-
tecting an object and the outputting a detection in-
formation signal, which object detecting device com-
prises:
a detecting unit adapted to be driven by an elec-
tric cell mounted thereon;
and
a transmitting device driven by the electric cell
in the detecting unit for transmitting wireless at
least a low battery signal from the detecting unit
and the detection information signal, the low bat-
tery signal being indicative of a reduction in volt-
age of the electric cell.
2. The battery-operated object detecting device as
claimed in claim 1,
in which the detecting unit comprises a low battery
detecting circuit built therein for detecting a low bat-
tery state, in which the voltage of the electric cell in
the detecting unit is lower than a first reference sig-
nal, and
in which the transmitting device comprises a low bat-
tery determining circuit built therein for determining
whether or not the voltage supplied from the electric
cell is lower than a second reference value.
3. The battery-operated object detecting device as

claimed in claim 2,

further comprising an electric power sharing unit for
outputting a supply voltage towards the transmitting
device in response to the voltage from the electric
cell and

in which the electric power sharing unit comprises a
voltage changing circuit for changing, based on a
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low battery detection result from the low battery de-
tecting circuit, to a voltage necessary for causing the
low battery determining circuit of the transmitting de-
vice to change the supply voltage from the electric
cell to a voltage for determining a low battery state
that is lower than the second reference value.

The battery-operated object detecting device as
claimed in claim 3,

in which the voltage changing circuit is provided with
a plurality of change voltages and

in which the electric power sharing unit comprises a
changeover switch for changing the change voltage
by the voltage changing circuit in dependence on a
type of the transmitting device used.



Fig. 1

EP 2 592 607 A1

U1
K~ TX1 RX]
>
L IR g
j\ IR
1A U2 2A
—— TX2 RX2
P
| IR g
B IR
18 ZB/L
Fig. 2 A
6 4\ /
1 =
Bo L1 | =
5— 3 0
_J D)




EP 2 592 607 A1

Fig. 3

!LLP E%E %ﬁ
=> (__J/.&
23- Tl . ° 16
= 30
o L.
L
B ]
7




EP 2 592 607 A1

1Z e g 1e
— %.!!i.i..!!L ............... f. ......... w. .......... [, € __.V,. ................. .
| | N0 HOLIMS L1 [I¥D BNILOA1Ad
TV | | ONINIWG313d ¥IAOFONVHO [ LAYZLLYS MOT
0} : 31V1S )
0INFa | LAMELIVE MO | 3 | [30IA3d ERTEMINE!
ONIAIZOZY O1 y 10d1n0 1NdNI ) AY3L1vYg
=il | oL iinehwal v_ v ¢l
_ < 1M ONIDNVYHO LY{ 139 DNILO313a
i A 30IA30 3oV 10A 103080
1| | ONILLINSNYYL 4 =
_:Iu ....................................................... %. .......................... 5 \
YA H v P 4011




EP 2 592 607 A1

Fig. 5
252 24

262

o X Z1

27-

AAL SENARRRRNW
23

10



EP 2 592 607 A1

30IA30
ONIAZOTY
— [12xL
ov 72Xy
vV ZXy
L]
Ly 71Xy
v IXY
] | 1
TV TV
ERTECI PAIA | RIERTEL NERES
ONLLLINSNVYL ONILLINSNY¥L [T-0¢ 0Z7™1] ONILLINSNYYL || O™ ONILLINSNYYL
| |
wanEoR | S ¥0193roYd yangoR | S ¥0L103r0Md
1HOI 1HOI 1HOIT 1HOI
/Né Nﬁ\ /:& sc\
Zn a In 9 'S

1"



EP 2 592 607 A1

Fig. 7

y J \A

12



EP 2 592 607 A1

Eutroptﬁlsctles
European s e
0)» B e EUROPEAN SEARCH REPORT Application Number

des brevets

EP 12 19 0617

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 3 967 258 A (BUCY JR J FRED) 1-4 INV.
29 June 1976 (1976-06-29) GO8B13/183
* column 1, Tine 49 - column 2, line 20; GO8B29/18
figures 2-5 *
* column 2, line 66 - column 3, Tine 6 *
* column 3, Tines 16-24,35-45 *
* column 4, lines 1-68 *
X US 2010/194564 Al (DIPOALA WILLIAM [US]) |1-4
5 August 2010 (2010-08-05)
* paragraphs [0002], [0004], [0008],
[0009], [0013], [0025] - [0040] *
X W0 98/30987 A2 (MICRO WEISS ELECTRONICS 1-4
[US]) 16 July 1998 (1998-07-16)
* page 16, line 23 - page 17, line 28 *
* page 19, line 13 - page 20, line 7 *
TECHNICAL FIELDS
SEARCHED (IPC)
GO8B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 19 February 2013 Fagundes-Peters, D

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

13




EPO FORM P0459

EP 2 592 607 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 12 19 0617

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-02-2013
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 3967258 A 29-06-1976  NONE

US 2010194564 Al 05-08-2010  NONE

WO 9830987 A2 16-07-1998 AT 255257 T 15-12-2003
DE 69820079 D1 08-01-2004
EP 1012801 A2 28-06-2000
Us 5905438 A 18-05-1999
WO 9830987 A2 16-07-1998

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14




EP 2 592 607 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2011244397 A[0001] * JP 2002367045 A [0008]

15



	bibliography
	description
	claims
	drawings
	search report

